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A biasing circuit and the using of a voltage control 
oscillator is provided. The biasing circuit comprises a 
compensation circuit, a delay circuit, and a comparing circuit. 
In the biasing circuit, a first differential voltage that 
generated by the delay circuit is compensated by the 
compensation circuit to stabilize a output of the biasing 
circuit when a current or a frequency of the biasing circuit is 
very small. And the jitter of clock frequency that the voltage 
control oscillator output can be reduced. 



13540twf.doc 




( 1 ) 



100 : f'J#.l.^ ' 102 : 




•ms^ ' 104 







5^ ' 106 : ' 108 : ' HO : 






$^ ^ 112 : ^Mi^'^S^ ' 114 : ji^itfiS^ ' 116 : tbiic 




5^ ' 122 : -^r ^ f: >Jil ' 124 : 




na.'t^^ ' 126 : 



RE'tJJ^ ' Ml : 




aa 




M2 : 




a 



t ' Nl : ip 




!«»' 



PI : 1^— ' P2 : % > Vdd : JL>ftl 




13540twf.doc 







M^^^3^ ( Phase Lock Loop » ^ PLL ) 






M^f'J#.^ll (Volatage Conrol Oscillator » 



VCO) ° S jtb ' 




5 t 





^f'J4tmil 500 tL^m.^i^J&%^ 



502 






504 - 3i.#.^^5^ 508 




510 VX3.^^ 






^15^ 532 o 






iil- 502 tL^^^%^ 516 ^5^:it't5^ 514 » ilt^^i 




3^ 514 ^^-sr^flJAi^. 522 




524 - 



ma^ali M52 > 




a^alt M51 ^ ^- 

PiLl:^^ 526 » "^r 







>.tu^ it; iB - ^ ^ >;tL « 



>;fL^>^>. 522 




a 

BB 





a 




M51 



^i&i^mi±^^^^^^t>lil^^^ 522 





as 




M51 ^P?mi«^^^ii!s ' ^ 




aa 




M51 



13540twf.doc 





524 ° ^ 




FJ-tJE^ 524 ^^^-i^ 




m'^S^ 524 




pj-t5^ 524 ^^^^i^^'l^^^^lt^^-^S^ 116 ^C^itj 



^m^i^ ' ^ 1: B^a ^ M52 t 'f^i J- ^ H >/^l 

522 %^%iB^ M52 ^f^^i^%-\^ 

3.^ 








526 



526 





B^alt M52 




526 






a 

BB 



It M51 1^ 



1 PJ. f: IJ^ fa^ 524 ' ^it'fiEg- 514 :^^^^iti 




B^B ^ M52 1% 




P^-t 526 iJ^fal o 





if;]?^ 504 




n- 508 ° ^^m,%%^%^ 502 m^^^$^^%J^A^ 





15^ 532 ^^:^^4't;l^^-^f:>.fLi^. 522 












^ ' tb|3c€5^ 516 










524 #1^ — 1: lal;]?^ 526 o ' ^it^Ji^ 5\A 




508 o m^<k^S^ 508 



6 



13540twf.doc 



510 - ^-;^^t:MI^^^;tt^€M 

71 .36dB ' ^lll^^ 4.06MHz ' ^n^SL^m^ 

37deg ' ^-mn^ PI 2.06kHz, ^ ^:^^M^ P2 ^ 

M^#^4a 2.83MHz o 

tt^BSffl 7A^7B» lH7]J^:^mM*.i$.ffl » 

' il 7A -(^.Jb^M^^f-J-it^li 500 
J16^*I^BI ' i^nffl 7B :^^^m^^lM'l^JMi'^S^ 502 ^ Ip 
,fi 523 :t.^itj ' iTq^Bl 7B t^J'Xa^^^ib'ji'^r^^ 

^^i^> 522 'fit,^:^^^;*,;^^,j.Bf ' i^^lp.lli 523 -^#r iti ^ 

'tM^f'J^tm^ 500^j±{:^alpa/f^M^6^j#i(; » 



13540twf.doc 








Fflt iti ^ -b 






HIT A.i^ 






^ ^ - ^ ^ m 'i-^ ^ # ^ -It t: iJi- 1% ^ 





5^ 











-f^ >^JJ t 5^ t '1-^ ^ ^ ^ ^ t >.tL 



















8 



13540twf.doc 


























9 ° J^ilL^i^M:%^tL^l^ 



1%^ - mm 








A25r 
















1^ ^ 




13540twf.doc 



^i$kBL%^ 102 > €>l/€>/^L#^^ll 104 > 106 ^ 

^oB^ » -f^M^i^ 102 ^J-Xj^^i^-f^MlI^^ ( Replica biasing 
circuit ) ' <a :^ a itb ^ - 

1:5^ 106 ° rFq-f^am^^ 102 M'jt'i-^^-^^i:M/t>4#^^ii 

104' J. ^^^i^ \ \2-^^^%n- \ \A 116» 



10 



13540twf.doc 



114 :^^-|t^*^#-^»l^llr^t>JrL ' ^^'^S^ 114 









7F ^ as ;^ # — ^ ^ m ^ 





° itb^^tl:^^ 112 •^i^J.^9']-kpAtL^:^nyAm 202 

202 :^^^i«^|lriti^l:>:?fL^tM^^^^'Jt5^ 204 








114 :^^-:^|titii«^#,l:'l-^^-^'^t^t/7lli^. 202 ^ 
^^^^^>'J't^ 204 ^fal " 

^s"^ ' 204 "sr J-x 1: PJL -fa ^ j;-^ itb ^ » 



I^^i»^m'r^^#^^«^t5^ 112 114 



^tt}i«^:^FBl ' J-X^ijt ^i^ttM'o tb|3tt5^ 116 ^^^^^ 






tb#it€3l' 116#,t^;fi^tMl%^4^t>l 



-f^tb^ ' il*t^tb^f:i2^ 116 :^ltit}i«^^ttl tblitm!!;^^ 





11 



13540twf.doc 





i 5- 4^^1:5^ 106 o 







^^'^i^'lH t ' 106 % 



104 ^iJ^j^^n- 102 ' ^^At&.w^^tm^% 







iwv «f«;3 ^tif — . 







iTn Hi itj — ^1 tfl ^ ° 



^^"^mn^ ' |iittJ2|- 114 ^^^^t:>/rL^^^ 122 




B^a^ Ml ^ 




FJ.t:5^ 124 




B^aft M2 > 




ja-t^ 126° ■5r^^t>*L# 122 ^^^i^^^^^^iH-^ ^ 



^ € >J^L ° 



a 
aa 






Ml ^}^mi'^%'\^¥i^^^^%A^J^-> 122 
B^alt Ml ^f4\mi^^^ ' 






fa^ Ml 




jaiiJ^ 124° 




124 




124 



iPJ-'ilJJ^ 124 




B^ait M2 



4* 



122 ' 



Ms ^ 




B^alt M2 ^ff^;fSi^f:'|-4 






126 




Ri.t:3^ 126 




a 
as 





M2 :^jS.;^ 

na^ii^ 126 





12 



13540twf.doc 




B 



t Ml 1^^ — 'tPJ-'tiJ^fBl 124 ' 114 



Mi — 






lat; 126 n-fA " 



iF-a-t^^ 126 ^^H-kP^tL^ 



^ ^ -fi f: a^B ^ ' 'fa;^^ ;f a itb^ » 

>j5L 4- ^ {?'J t ' -ia^t^ 106 ^l-^a^^-J^;!:^:^^ 




-t^^ 108 1^ 






5^ 110 " 106 t ' ^ 






M2 ^m^i^r^.^'\^m^^^^ 



3^ 114 ji-^£hi^ " ^ t ' 108 ^j;>^^^ 




^'^J&A^'^S^ 132 o 

^|5]Bf #A¥.ffl 1 l^ffl 2 ' itbtM^f'J#.m^ 100 ^# 
^^#-4 104>if^7s.tM#^^>%^^€>:^^4ltdl^^it€5^ 

114 loe^^ig'^s^ 114 M'j^;5'j|i:^f:>iii^^ 




Ml 





s 

BB 




M2 <> jtbaf ' 





JJ^ 114 



^^-Ititji^ ( ^jJ^^P P2) jL^ib J£ 







3^ 116 o 



n- 126 o 114 ^miU^^-ft^^^^ 



l.mtii^ 106 o ' 













3^ 106 M'J>it;if 



13 



13540twf.doc 



» ^ t ' 2 (PI |a P2) 

P 1 :t ;ir^ € ^ it i ^ C 2 3 ^ # -ft A H 6^ ^ £tj P-B- ^A. 



Cni ;l:lpfi N1 6^jm^^ i tTn^Jtmia R2 >^ ( ri22+rMi ) 
II ri24 II R 



204 



r202 ° 122 |a- ;t t 141 

ilf ° ^ ' #^l:ni- Rz^ii-f^;^ ri24 II R204 ° 



Jl^^ 204 -sf P^f'J 1^ ^ 





R 



204 



I/.R204C31 ° ^;5?^^se.t^T^^ttPa-204^f -t'?jc^jL/:?^L'(^M 

' ® itb ' ^m^%^ 112 t ^ i&tS:-:^€>7^L#. 202 a^M 




>7Fli^> 202 :^^it{-:^^ 




>7^ ;^ 'J^ # 




■204 



3A 



3B 



4A^ffl 4B ' ^^;5'J^f 

















S|3A^gI3B ' ^DC :ttii;^;^a^^61.7dB ' ^ 




14 



13540twf.doc 



73deg ° 

m 1 ;%^t7f:^H3,;^^|-a^-^^J:^;5fe|^.J6^-^t>t^^ 



] 2 Aityf^'i^m.^i^m-mk^m^H^-nmi^'^^^ 



4A ;i:^t^'f^.^.4^#0^-#it^if';5fe<?'J&^j-^€M^ 




15 



13540twf,doc 



f 'J ^ € M * 



4B ^^f7f^i^?^.4-i^^H-^k'lkt^^'iH^ 











IK. 



5 #, f 

6 f 











55 





7A — 7B ^ci-^t;fi^tt^^.h'ft!^^#^ia 







8 A #, f 



8B ^^^-^-f^Jl^iJl-t,^ 



33. 














23 - 523 - Nl : lp.fi 



100 - 500 
102 - 502 
104 - 504 




mi? 









//It 





106 : ^iZ^ 



108 - 508 : ^^#.^.1^ 



110 - 510 : 



112 : ;fi^tt5^ 



114 > 514 
116 > 516 
122 > 522 
124 - 524 
126 - 526 







16 



13540twf.doc 



132 ^ 532 : %JS,A ^"^5^ 
Ml > M51 : ^ — -ta^ali 
M2 - M52 : ^^^a^alt 
PI - P51 : 1^— ;j^,fi 
P2 - P52 : ^JL.:^M^ 
Vdd : Ji^^^M 
202 : :^'^}AyM^ 
204 : '^J§:^^}^^\^S^ 



17 



13540twf.doc 




18 



13540twf.doc 






2 Ji^/tit^-^^Mm^ ' ^tt^i 




1 Ji^/tiilt-^'^^M'ti^^ ' ^tt^^ 







a 




» 9 





a 
aa 





i^. ^ife 1 14 ^ ^ 








^ — ^ — >,tU 





na. l; ^ - l: 'f^ ^ ^ 




as 









aa 







A* — 










a 
aa 












a 
aa 



19 



13540twf.doc 






aa 13. 



/off 




4 J^I^/ri4^'^^^'t5^ ' ^tt^l^ 






1 JM^^Tit^-f^M t^^ ' 




8. 
















^ ^ ^ iib ' 1^ ^ it € ^ ^ -H- lir >^ # »lt # 4^ 1 




ex? • 










^11 











20 



13540twf.cioc 




13540twf.doc 




^ — AtLr trfea >^ — 






a 
aa 





aa m ' 






a 





It ^ f^i ^ 







^ — All* (Jfe — 






a 
aa 








a 
as 







11 Ji^iit-^^M^f'j^t^ 



11 :^midb-^t>l^f'J#.| 






8 






IK 




at* ✓ > 





lev y-^ 





22 



13540twf.doc 




23 



13540twf.doc 




24 



13540twf.doc 







5^ 






25 



1 3540TW_( 



112 




o 




3 3 



I L 



I r 



I 1 



--f — 



I \ 



I ^ 



I 1 



I r 



I \ 



I — 4 



J L 



^ 



L 



r 



^ 



J 



r 



tT'- 



— ^ 



J L 



4- 



T 



i- 



j I 



r 



T 



i- 



I 



L 



I 

< 

I 

I 

I 



r 



f- 



I 



cn 
o 



I 

CJl 



± 



CO 



n 

I 
I 
I 

-f 

I 
I 
I 

I 
I 
I 

_L__ 



I 
I 
I 
I 

T 
I 
I 
I 

t 
I 
I 
I 

-+ 
I 
I 
I 

-I- 
I 
I 



_L 
I 
I 
I 
I 

T 

1/ 

1/ 

-i 1 

I 
\ 
I 

4 — I 

— H 

I 
I 

1 



C71 

J. 



_J I 



i- 



L 



r 



T 



-t--p 
I 

/ 

/ 

-\/ \ 



I 
I 
I 



I r 



1 r 



— \ h — 



— H y 



J 1. 



J L 



T r 



— 1 — 1-- 



— +- 
1- 



H h- 



-J L- 



T r 



1 r 



n5H (PRd 



ro 




cn 



cn — 1 1 — , — r ! 1 1 1 



"ST 



ro 
cn 



CaI 

cn 




ro_ L_ 



04- X_ 



ai 



CJI 

ro 



ro 



fiS Sis 






« M 










Sfi im>l 









cn 




04 



3 3 



I 
I 

I 
I 
I 

ua 
I 
I 
I 

L-L 
I 

I 

I 

I 

"T 
I 

I 
I 

--r 
I 



I 

h--i- 
I 
I 
I 

U-i 

I 
I 



I 
I 
I 

I _ 

I 
I 
I 

--t- 

I 
I 
I 

--+- 



— \ h — 



— \ 1 — 



__J L 



I 
I 

1 r-- 

I 
I 
I 

— 1 r — 



— { h — 



— I 1 — 



J L 



I 
I 

1 r~: 

/ 

I 
I 



— I ^ — 



1 



1 

I 
I 
I 

-h 
I 
I 
I 

j- 
I 
I 
I 

j_ 
I 
I 

I 



— -I 1-\ 

I 
I 
I 

.-i- 
I 
I 
I 

.-L_l 
I 

I 

I 



~T r 

I I 
I I 
I I 

-1 r 



I 



I 



l-H 



— L-/-^ 

I / I 
/ I 



'I 

I I 

I I 

I I 

T r 



I I 

1 r- 

I I 
I I 
I I 

H h-H 



en 



I 



cn 



cn 



I 
I 
I 

I 
I 



a — 
I 
I 
I 

_L__i 
I 

I 

I 

I 1 
T~~l 
I 
I 



I 
I 
I 

-f 1 

I 
I 
I 

-I. 1 



I 
I 
I 
I 

T 

l/i 

1/ 

-/--I 
( 
\ 
I 

-4 1 

A — 



J. 



— I 



__J 



'J I — 



/ 
/ 

7 
/ 
/ 
I 

i — 

I 

/ 



r 



I 
I 

/ 

\^ — \ 



1 r 



1 \ — 



— \ ^ — 



H 1- — I — ^ — 



— H \- 



4 L_ 



J L_ 



1 r 



— 1 r 



— H h- 



— J 1._ 



1 — r 



1 r- 



H vA 



I 



cn 



00 




ho 

cn 



± 



X 



cn - 



cn 



T 

I 
I 

+ 
I 
I 
I 
I 
I 



__| 



I 



I 
I 
I 
I 
I 

T 
I 
I 
I 
I 

-I- 

I 
I 
I 
I 
I 



1 



1- 1 



U 1 



1 1 

1 
I 
I 
I 

X 

I 
I 
I 

I 
I 

T 
I 
I 
I 
I 

_L 



-1 



I 



r 



--I--H 



1 
I 
I 

-I- 
I 
I 
I 
I 
I 



I 
I 
I 

I 
I 

+ 
I 
I 
I 
I 
I 

T 
I 
I 
I 
I 

I 
I 
I 
I 
I 



\ h-- 



I _j 



r 



— I — I — I — I--- 



I i---t 



I r 

I 
I 
I 
I 

4- 
I 
I 
I 
I 
I 

T 
I 
I 
I 
I 

_L 



r 



-i 



1 



T 
I 
I 

+ 
I 

I 
I 
I 

I 



I 
I 
I 
I 
I 

4- 
I 
I 
I 
I 
I 

T 
I 
I 
I 
I 

-I- 
I 
I 
I 
I 
I 



1 r 

I 



I 

_u 

I 
I 
I 
I 
I 

T 
I 
I 
I 
I 

_L 



r 



04 



I 



cn 



CJl 



cn 



US 



00 
CD 



cn 



cn 



c^ 



cn 



1 



- + i 1 — A — 



r 

I 
I 



1 



1 



H 1 [ H 1 1 



T 

I 
I 

+■ 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 

-I- 
I 



1 
I 
I 

H- 
I 
I 
I 
I 
I 



I 



I 
I 
I 
I 
I 

-4 



I 

"l 



— 4- 

I 



--\ 1 >.^4.__ 



1 1 



T 
T' 
I 

-r 

I 

4.- 

I 

I 
I 
I 
I 

T 

I 

I 



I 



I 



I — 



r 



-_j 1 — J 1 — 



I 

4- 
I 
I 
I 
I 



1 1 



r 



I 



I 



1 1 



r 



-H — 

I 

T 

-r 

I 

I 
I 
I 
I 
I 

-r- 
I 
I 
I 
I 

_i 



-■I 1 



I 



-^1 

-J 1 

I 



1 



1 



1 



1 




I 



I 



I 



